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(57)Abstract 

PURPOSE: To accurately detect the remaining 
amount of toner near life and to reduce cost by 
supplying specified amount of toner in the case empty 
toner is not confirmed and in the case erroneous 
counting decided result is out of a range. 
CONSTITUTION: When an empty toner detection 
means 1 outputs empty toner to an empty toner 
confirming means 9, a following erroneous counting 
deciding means 10 decides that outputted number of 
supplying times is the correct number of supplying 
times for empty toner when the value of the number 
of supplying times at that time is within the previously 
fixed ranges of the maximum value and the minimum 
value. In the case the means 9 does not confirm 
empty toner, and in the case the decided result by 
the means 1 0 is out of the range, the specified 
amount of toner is supplied by a toner supply 
mechanism 5 without changing the set element of an 
arithmetic circuit 7. Thus, the number of times of 
preliminarily announcing empty toner is updated and decided based on the mean value of the 
newest number of supplying times for empty toner. 
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1 

«fc9{£TLfcC<h£&tB-r5 hi— X>-/iV ttfcl^Bt 

(i) sm*. iitht-x>^*»f'a(i) oiii* 
izmfcVTmfeo bi—mzmtmmmmmm&puz b 

j—ffil&®ffi (5) fc±oTi»f4P»jSi»6ht-»« 

<h bTfrRTftfrft^B (53) £ff X.fc£RlC&t>T. 
iffiEhi— x>^f-ft^jS©ht- ©«$&@ic€:^ 

(6) t, 

© hi— I^T^^ftBREnptbTWfflrSBJfB 
»(7) fc, 

«rew-»*a (53) a*tBa-r*«»igRE *i»me hi— x 

>:/7VT#BREnpiJfc«l,TiBiil/&»K: hi— X 

>^x^ ht-x>yf-f ^ft^a (8) 

ltEht-x>^f^fft«**, SfctttMBh*— x 
>7 p xW J PS[Hl^Empi:©Jt^«:*^iiL.T^^:< t 

feiWEhi— i>-/f^afg(i) 3&»*»-r**-e«r 

IB hi— ffi^lHllgCWtt^^^fT^-frS hi— X^iV 

a^ft(9) 

•MB hi— x>^Wffft9W. WEhi— x>y 

?-f*»*R(i)'otHftfe«iB-rntt. &»c^©ffiii3Rt 
Aic*w-*iwri3m-«c#»(53)ota*3&»^*3e»*:«ycii 

^a(io) 

We«frR*Jfe^R (10) ODt"J3ee***M8B«HrtKl»n 
tf, aK«-«c^a(53)©a**WBS*JH3»(7) fcKtt 

si*;fc*ijiBRfcH*R*'r5 hi— x>yy^^eia» 

JGR^ftdl) fcfr&ttD. 

HtEht-i>^f-fltBfa(9) **hi — X>y^W 
*«BbfcV>»£, StfltlBMn-Kn^S (10) one 
»**«lWflBIBH^1-K:**»^tt. ^icMEISStLfchi- 
-x^T^-r^eBREiipfcBK-rsJlfcfc^ WIBh 

i— (5) ici-aTitewifeoh^— 
*±5k:«iricbfcci:*»«tr-6 hi— x>y^-c? 

W*«2] MGBRWftMSftKft&O hi— « 
^MffrTSKK: hi — *-hiJy?oty h* hi— x 

tt. #IS§s;*nfcKJ©S8S[hi— iJ-hUy^JCk-Shi- 
-ffia&mf&W:, fiMB hi— x>>^ ^g[alRS£ff#a 
<ll)©M«5*-**>6»*T*J:3fcL&£££8F«<!: 
t68*ai«Bt© hi— x>7 f 7 i -f ^ft^ft. 
Mt*9t3] (WE hi— ©»*&imft©«IIW*tthi— 
ffifaiaRa*^&^t>©£«fflT£CI<hK:j;0. hi— x 
>:7>>r ^£P#I8J; 0 hi— x>7^ ©ffiij^< 
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2 

i©hi-x>yf^ ; ftm 

[*#H4] hi— 3a**ffi«E*#ffflb, ^ffilcii 
tt5 f-i-x>if-f £T©tti£lelR&fliriSftglel& 
(7) ©^:7hUS?;**(7l)lc«&*lfrr*i#lc» £tt 
■>7H/^ (71) (c9%0«tftBR«*»MSn«*T 
©^WttSgTtt, t&Ghi— 3S**lU*E©Ui*t:«J:o 
Thi— X>^5 t -fTft***ffV». KlEy7M/yX 

* (7i) K»*-*BR**&BR©^-*fciAa«Bfc;5ft;fc 

10 l»jA^6ttffian(7) ©fcbii£fli^T hi— x>yiV 

^ft-ran t*#«fr*ni*3B i Ki&© hi— x>y 

[0 0 0 1 ] 

[BR±©fflfl!#»] fcSBBtt, hi— t*t'J7i* 
eft5Xj£#«#^£^5R^KgsB3E©8i^BR 
SR&fcfeWT, hi— x>^f-< (giJ€hi— x> 
h*) a»3MiU 3fc©hi— *-HJ-;y«)t«tftV>l 
^fcWWIf Etctt*W8*a»ts*K«W* hi— x> 

20 -fT-mtt ®j«x7x>if-fii) ^aicp-r 

-5. 
[0 0 0 2] 

[fi£#©&ffi] S£*©«^£gB^tC5flJJH$n-5»R 
A) te»j£Ufc»»K:«Rr*£<!:-T?BBfc»j«U 

©hi— m&mfflzmwv. *n-5»Tjht-t*ffl 

30 [0 0 0 3] «0hi-t*tUt*^^x^l 
B#5£©?IBSiJ£ffl^5aB^BK43^Ttt, Si&icJ: 
0 hi— ««BBan. hi— <t*v«J-V©?S£ifc*;^ 

ft-r-s. hi— tt*©«TttB«B*s«Ta-a-. a»K 

*&B***0. ^©Tj&lctegi&iSKJtPdLTrr 5£t 
liBffi-^BBaf© hi— a^»«3t#±©3!B hi—* 
£&*nLT»^£fT3 hi— »«tt«*SC*«**. 
[0 0 0 4] CWB^iSBBKiSHTtt, BUSlJ-r^S 
40 tchi— tfmnZtlZtf, jfty/WafcJBMrtSnfchi- 
-#£fcfcofcttSM. B-6B< & ofci9j«-CB«^*;i/ 
t£#(c hi— x^x-f (toner empty) Sr^bfet), 
»a^tt*y^«rt©hi— 8«*»**Bffe«k:aufc 

CiSfcfflbThi— JM»#x ££lr>Rffi (»] 

£ toner near life ; hi-x77-f7) ^'B^r^tz 

to© hi— x>7 p T--f ©^^rsbm-ch*. 

[0 0 0 5] d©hi— jiBWBSiEStc^B****; 
©Ktehi— x>^t--< (hi— x>h) ttB^8ta*& 

50 #tt-fc>-y-fc«k4«»^rsc. hi— 



(3) 

3 

-fe >1t£ffl ^T^tti 

[0 0 0 6] «6*rog«tc*^T«, hi— ©*§!&»£ 

h ffiis^-* ©Hesscic^s arm Msmwc \zmm 
UT^ajbT^^>„ hi— x>7iv©s^te. $«t© 

fetbfc&ji&XT&yisn-yn-fejmfcmm) ©hi— 

tt^a«5/'N'7 > y^^±30%«±t)$.^fci*tC, 10 
£ h:i— X>7i^&aj3:T© h:J— «*SlsJi&©70%£A 

[0 0 0 7] 

-x > &ffi s x- © h i— itemise© ± 30 % t-r a 

<h. hi— x>^^co«^t*. Sip h^- 
#©70X70=49%7!;S70X130 =91%Sr^SB#lC^$ 

[0 0 0 8] hi— X>y^©^©ifiigra. hi— 20 

m&nnrt^y^&mpL&zttf-vgtetfnte. torn 

ISO hi— X>y^-f ^ffib^Bt^-C hi—*- h u 

[0 0 0 9] Sfc. ft^X&S#^8:-&#19:£nx^ 
tnci5(^T«. I^PtWichi— *-hU>> 
ysSSLTt) hi— x>7 , 5 i ^(0^©Pt^fc^:^^ 

rn^iesrr-scit^&D, h^— ?ws»(ctsa7&ia&^> 30 

[0 0 10] SS«tChi— X>ir^*Tfflhi- 

[0 0 11] *&Wit. ±K«#©IH!«j«K:«*Tfca 
nfcfc©T, hi — »fe*RtC**t* hi— -77-f 7 

ra. 

[0012] 

[»«**««-*&«>©#»] ±E©B«sauJcr*fc 

«>k:HiK*f«k-5K:. »«»«S«»rto hi— ?£ft 

**3fjfeffl[j:o«Ti/fcct**mr* hi— 

tiJ^lCttteLXHfae© hi— ft«]»riB»«ttft%««A 
tchi— tt«««5KJ:-3T*fii»f hi— tt 

*&^-*52©imlEftKJfc«r*ltilftliIftE 
tUTW-»ct*«-ft*gk53**Afc8BK:*<r>T. MSB 50 
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4 

ht-x>yf^taPt,Sffl hi— ©*S*&lsH8c£^©i& 

LfclStoT hi— X>^^ ©&ia£¥U/£r-5*:© 
(D hi— x>^-r-f ^ftiajfcEinptUTWffl-rsiKJlLia 

s&7 me«-»^s!53*«ui*r-6iii»iii«E*t»iah 

i— x y 4 ^mm. E mp t tfctSE L Tig & L fc^ h 
i— x>7fV ^ftfc^jvr* hi— i>^r-ffflf 
ft8t, il&Ehi— x>^r>ff§^i, $fcfcfcta?B 
h i— X > -< ^ft @gSc E rap t ©tk«Eig**^ja IT 

v>&< tt>«nE ht-i>yf-f*»fs i nma-r& 

STMiBhi— *Wftia»OtHfctl«fT4ii-* hi— x> 
y" r T--rWB*H:9 4:. ttlEhi— x>7 r T--flitB^R9 

me hi— x>yT->f*tt^aifl!)Uj***B-rn 

tt» ^fc-?-(D5t^P#,^f-^ti^WI2H-|S#g53wm*** 

^-r a 10 1 , wEWftJkws^s 10© m 

tMB«*i§ii& 7 fciBtt£«;fc«]JWtt£JH5Miftr* hi- 

— x>:/7 l ^ftlaiRJE*r*ail£j&>&&D. iWEhi- 

-x>y^-< mm^m. 9 *hi— x>y^-^ £fltigLft 

H*fc**»£tt, #K:flIES93£Lfc hi— i>/f^ 
^HfrHScEipSSaerBJltaX, fftE h i— SMS*t» 

5 k^xme^© h i— s£«*&T5 <t o 
[0013] ftx, Mfsmnmmmm®ftizffife<Db 

i— Z>mz hi— iJ- h 'J y^©-fc<v 
ffif*«l6*«ffcli-. hi— x>:/^^©<£#TM 
tS-fe-y h£#&£*lfcl$©MSgEhi— *— HJySJfcJ: 

s hi— *if&isi*tt. miEhi— ^>zf^^^mmM 

Sf#ail©Mff?-^*e.^bT hi— X>7^^ $r 
[0 0 14] 

K±ofpffl*«wrs. sr. 6 ©h^ 

Lttiri/^Ut:^**** hi— x>7 p x^B#©«ipW 
«:»l&ia!S:J;0^lri«SSI»!«[d:UTa*ig»EBp(- 

i)=w>ia». Emp(O) =iwia»*#ttr*. ^tcc:© 

1«IEfil*MffL.fefe©* hi— x>7 p x^^[HJScEinp 
tUTHCaU^*UfclE*r*. *Cht-*tyl>f 
£&®K-fey hLThi— *ll&Stf5^J«*6«-ft*S 
53lCcfcO hi— «S£lHl#E©;&C7>h£M$grrs. 

[0 0 15] hi-i>yf^T§fS8i:in 
X. m-*^R53Tf*C7>hUfch^— «»ia*E©«t 

h i— X > y 7^ ^ ^ ft M $k E mp t €: it tt L T E > E mp £ 

fcntfhi— ^>7t-s( ^^tmitfto tmz. 

X^ti< th h^-*M&@ScE©#*> htt^ff-Ta. 



(4) 

5 

[0 0 16] hi— X>7 p T-w5tlg^S9(C*3^ 
T. hi— ^yzfTj&tO^&ltfbi— X.>?74 £ 

tc £ *t * ffii&amfs e * s^ffl ts/htc 

•t- X>^r--f*l*&ia»Einp(l) tUTWJtStl*. 

[0 0 17] X>^5 t -fT*BW!«#»ll 
(Cfc^T, ^-©lEL^chfflSLfc hi— X>:/r-**M& 
HliSEmp(l) 0M$:tlife?»aL[ElSS7(C^*rtLfeig]^fiiE 
mp(-l) Eft £Strr iWlHl#£i«*lHj# 10 

[0 0 18] ^-L-TIEbVi — X^y^^CDfctS^tC^ 
JfcUTJSrl^hi— #-hUy 5>**fc? h^tl^xh. 

«fcoT«*£fT v^coit-r ^;nc»«r* hi— x>:/ 

[0 0 19] hi— x>y^5MB*»:9a«hi- 

aiO(OWj6»*38«i»IB«H^K:» #KiiMU3 

ss 7 ©R3e»**sEK-ra ci&< b±-ffi&mm 6 20 

[0 0 2 0] ^©^-SfcLTftWr© hi—X^^ffi 

«&Eft©¥^**5Bfc: it hi— x>:/^ ^Siai&E 

mp$rSSfft^-r^>fc«6, hi— I>?f-f^ftaSBII 
[0 0 2 1] ffllBhi— *iry h©-fey hSrhi" 

ht—*- h u v s?ic hi—m^mm. 

ft, MIBhi— x^x^f^RKW^fklloKKT* 30 
-i'i^^nrtCit) hi— i>^f^Mt* 
SrSS** -a. 

[0 0 2 2] 

-r. &*3, »f*oR9i«3fl?u»< 

[0 0 2 3] hi— I>^7-fiflfgl 

ta-r*w8=i-f ^t*tB3-f ;wt*«Afc«a^y kio 
1 ^©^tb^-y h*ioi (Dmm&ft? tmz&m&w 
fll^Sm*-r-63B«»102 t. ^-©^tts^-y h*ioi *>s 

©«/Mb*«**lt«-r-5l«««103 t, HWJfiMllO 
3 -C*iS3nfc*m«^£IRAE58«»102 fr<offii;2ft 
5 Sipfeffiffi^ t ©ftffig © Jt«*tT 5 ffiffi JtttK 1 04' 

t. £©{fc«tfc<ft*i04 ^stBasnsffiffiaHi'*©^ so 
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6 

*^«6^it>7 p| J >^B#Fai^fC^tt^t;-^tt$r^!UL 

[0 0 2 4] fcHJ'Sy h'101 tt«J6UT««-fe>-!i-fcl* 
©^ttfct, ht-i«*«»< feStffi-aTWAtEtt* 

[0 0 2 5] 2«A/D^ISl§iT?SoT, {SJAtitf— 9 
*-;Vh*lElgSl05 ^ffii3-r^>Ti-ny<iS;8b*<y h©^ 

s^Hacaai-ra. 3 \tn^Mmm<oun/^)vm 

^, 32tt*- h hi— fey h • t-H7^yfT$o 
X, Ctl**>-r-5Ci:t'J:D^-- h hi— fey h • =E 

[0 0 2 6] 4liif?*g§M©MiSt]5?< ^ 

tS4»f££B8&U, A/D«*82ttAAStl57tny 
•S^^^-^KUEHIbT^RWO hi— iSSi*- 

[0 0 2 7] 5ttht-Mi«tT*t.T, Site*:-? 

i— tt*&*-^-e*-5. £©hi — tt^^E-^52©**© 
^mzitmvtz hi— fttfBjftbfcVsjfry/tfr&SHk 
»rtC***n*. 53tthi— «^-^52©[Ell£|gc-r 

hi— co«i&ia*E^K-*-r*m-ft*ft**-r. 

[0 0 2 8] 02 HslcRMOT *S!S©»f^*RWr * 

jl^S. hi— iJ-hUyv'^mnteiaSTS^fflbfe 
S-ffiffllsI© hi— x>'/i i ^Btt*3tt^WiBh 

i— ©*M&@»*EipOi) ^*tf^Ta-r"boi:-r*. 

foT$n+ lHIB©hi— x>:77--f l&KfeW* hi- 
-OfcfclllRfcb-tttEinpGi+l) 

[0 0 2 9] • ; ebT«2p«)^hi— X>yx^«l&(Ej^ 
£^a&^fefc«3&©^WM-r&:b*. Emp (-1) =m®<DM 
*®(D®mmi:. Emp(O) 8Jlal©ittlS<B*J»ltt©flF^£ 

■5. fit. ^©Ilig^lr^^y^OTX^-hLfc 

x^y/©-e«]«afiiEmp(-i), Emp(o) e-tn-tn 

[0 0 3 0] 7 tt»»©E1t«lgtS«5lJB«Ufc5'7 h 
yOXC^-r hi— X>^^ ^SlH!?&Eiiip©»ff£fT 

^K-tn-^njiSniHjB mmft) tm-i isii (w^h 



(5) 

7 

5P£Hfi£f£D, Z.<D¥-mmfriZ>C\El<D\Bi$k$:Mn-t2>m 
[0 0 3 1] Z.<DC®KD&m\Z¥mm<DX%lZte^TZ> 
T500 miZWLfeVT^Zo 500 [MKDteteggtD&tlKtt 

gtl§^-rsi<hlCcfcOSga©A*7^^^J:0 hi— 10 
x > ^t- -f xft ct 0 h x~ x > 7x ^ < 

[0 0 3 2] 7.x>yy©T-|S^^tlfc^ffl«^(DXx 
•y^®T*«UW«Emp(0) =WIeI#. Emp(-l) =m*\Blft 
S-g-n^nEmpfa) , Emp(n-l) ©fig*£f;:0e#o£A/-t? h 
X- X^x-f x#@REmp=^HHj#©3IS:£f : r5. 

[0 0 3 3] Z.<D7,'Ty7(2><Dmn.J)mfriT, mmi, 
hx— 13- h'J yv^ggfC-tey h£n<5<h, 7.x 
y y®-?^-* |gif)|aISS5 lS^lth x~ ««&^E-^ 52 
#lH]i|gU Btffc#S53#hx-|fi&igSfc©£'7> 20 

[0 0 3 4] stehx-x^TVx^a-e&^TJi 

$&[eIIS E £ MfB K X- X >Xx ^ x^IhJR E mp <h Jttt b 
T@ifiUfeISt^7 i y^ r ®-eH±-X>7 r T--f xft£S 

[0 0 3 5] 9 tthx- X>7T-^*BS¥gkTr*oT. 
Kx- x>^f-<fta¥SloaiASfflK Xf7^@ 

-x>^-f^ftlsI»EBptOtk«tt**»iaiBlxTV»tt 30 

[0 0 3 6] 10tt««-»«fe*aT?*-aT, ttttEttTf 
$fi£U x&ffc£bfchx-X>:/x^ffiiS6lElgfcEmpCD 

X77 h t-X>/f -f S 1 «i h t-I> 

~f7~ 4 **»bfci*Ak:*»t* hx-*M&ia*E©ttat 

^-r-s^ii^A^itts-r^. 40 
[0037] &&mm-e\tD->7)i>£&zm8;v>m&<o 

Sfc«*#RBUT*/Mti LT1500(hI. bT4000 

£bfc«3£$SffllC#£bT^5 -?-©B#©h±- 
ttttiaft E teE#& h x- x > 7x ^ Mtl^PR £ WJt b 

[0 0 3 8] lltth^— X>yT--f : 3F«I3R3S«f^a.Tf 
(n+l) tb Xxy7®^ati2«l§^8S7rttCfS:ttfcv 50 
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7 h Uv'X^7Hc^bitWlHl»i:«r^IsI»©IS^ffiS: 

ftffi^t£&fcSbl^le]#©filEinp(n+l) £B1t;*-a\ 
av»a*tl«C3^r3fcWl3i)-0«Eip(n) tftfdfiJfflbT 

[0 0 3 9] fc*5. hx- X>7 r T--ffltB^R9**h^- 

-x>7'-7V£5iigb&^«^ fttfttn-RWje^aio 

©Rj£H*«SHS-rS£fcfc< Hx-*M&«»5l::J;o 

[0 0 4 0] CKDxSlCbTIEb^ ht-I>yf-f« 
f&ElR"T»*i:£&. h^— *M&liIjR©»*«/«/jN« 
*«£U -^©tSfflfl-tebx- x^x^ftHRRJfc 

Eft*¥*lfl;-r*C4:fcJ:0, hx- X>^w x&Ih] 
REmpSKKSarTSfc*. hX-X>7"^ ^SSHfffl 

tb-r**«Bt±?) hx- »»ia*«Hi©jt***a-r* 

xSBt (C^^-r -5 h X-«$&[eJR©;*J * > h 5 X SrKjit 

h-r^t hx-x^Tvwwcrn^fg^Tafc 

[0 0 4 2) b*U Kt- X>:/xW , i£©liil&IIJR£ 

i£$K-r « £ t swih-r £ - «. 

[0 0 4 3] Wt>t*fflWc:ht-X>^f^fS 
xSrfflt^T ht-X>yf-ffS£giL> ht-X> 

[0 0 4 4] hx-x>^5 i -f 3Ss©*«[m»3jtiaiJi-r* 

^nci^T^*. Ctl«lv 5 3^afcOcDEnBiJt5c 
[0 0 4 5] *3?BJ©gg=£fiJffi-rntI, ht-X>^ 



(6) 

9 

[0 0 4 6] h^— X^-yTV^SW&lEl 

fttfpIttt&D. h^-3a**h 10 

[0047] ;ms©#5ttt, *«©7*-*£«8rr* 

[0 0 4 8] -20 
[5Ef3©?JHt:] a±©»W*»6M6a^«t5fc**WK 
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[0ffi©fB#ftI&BJ] 

[0 1 ] sWEWro-IMSMw^fciaifrllMeBI. 

[@2] *ssw©^ftia»©»ff*ttwr-6fc»flD7 
i h^-— x^TV&ft^a. 

5 

6 mmmm^^ 
7 

8 h^— X>7 p X-<^^a, 
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